Abstract: Leisure Time Physical Activity as a Determinant of Self-Perceived Health and Fitness in Middle-Aged Male Employees: Goroh OKANO, et al. Division of Exercise Science, School of Medicine, Sapporo Medical University-Selfperceived health and fitness are epidemiological predictors of subsequent mortality and/or functional limitation. The present study was designed to analyze which lifestyle factors contribute to good status of selfperceived health and fitness in middle-aged male employees. Participants (n=401) aged 50-59 were assessed as to the status of self-perceived health and fitness, and various lifestyle factors including nutrition, smoking, drinking, physical activity, psychological stress, sleeping and relaxation. Logistic regression analysis revealed that among the lifestyle factors surveyed in the present study, doing exercise/sports at a medium level (either ≥4.5METs/1-2 times per week or <4.5METs/≥3-4 times per week) of physical activity index (PAI) was the only predictor of good selfperceived health. Similarly, doing exercise/sports at or above the medium level of PAI was identified as the only independent predictor of good self-perceived fitness. In addition, maintaining the habit of doing exercise/sports at or above the medium level of PAI throughout the year, and having this habit through the 4 th and 5th decades of life or starting to have it from the age of 50 through 59 were important to obtain a good status of self-perceived health and fitness. These findings suggest that leisure time physical activity level is a determinant of good health and fitness in the middle-aged male employees in the present study. (J Occup Health 2003; 45: 286-292) 
In recent years older workers have increased proportionally with the development of the aged society in Japan. They are now in a difficult situation because of reductions in salaries due to a refractory economic depression, an increase in the burden placed on social security and health insurance payments, and due to the fact that they start to receive annuities only at an older age. In these conditions, older workers are required to achieve a good status of health and fitness in order to prolong the period during which they can earn their own living, and not to waste money on avoidable health care.
Many epidemiological studies have demonstrated that self-perceived health, which is also known as self-rated health, strongly predicts subsequent mortality [1] [2] [3] [4] [5] . Subjects reporting good health have a lower mortality rate than those reporting poor health, and this has been shown to be valid for various ages, and ethnic and national groups. With respect to age groups, self-perceived health status has been associated with subsequent mortality in the middle aged [1] [2] [3] [4] as well as the elderly 1, 5) . In addition, it has also been shown that self-perceived health significantly predicts functional limitation 6, 7) . Therefore, self-perceived health status is one of the most reliable indicators for evaluating health status.
Physical fitness level has also been shown to be closely associated with mortality and functional limitation in both middle aged and older people 3, [8] [9] [10] [11] [12] . Having a higher level of physical fitness results in a lower risk of both mortality 3, [8] [9] [10] [11] and functional limitation 12) . In an epidemiological study of a large group of people, it is very difficult to objectively assess physical fitness by various apparatuses to measure the relevant parameters. Fortunately, several studies have demonstrated a close positive correlation between self-perceived fitness and objective fitness 13, 14) . Self-perceived fitness is therefore a reliable indicator of objective individual fitness.
As mentioned above, maintaining a good status of health and fitness is essential for older workers. Many lifestyle factors are thought to be associated with the level of health and fitness. The purpose of the present study was to determine which lifestyle factors contribute to a good health and fitness status in a group of male employees aged 50-59. Dependent variables were selfperceived health or self-perceived fitness, and independent variables were lifestyle factors relating to nutrition, smoking, drinking, physical activity, psychological stress, sleeping and relaxation.
Materials and Methods
The subjects of the present study were 640 males, aged 50-59 yr, employed at a very large electric company in Hokkaido. A self-administered questionnaire was sent via mail or e-mail by the personnel section. Participants were given an explanation regarding the purpose of the present study and the analytical procedure, in which anonymity was adopted. All subjects fully understood the nature of the study before answering the questionnaire. Four hundred and twenty-three employees (66.1%) replied to the questionnaire. Nineteen female employees and 3 employees who did not complete all items of the questionnaire were excluded. Finally, data from 401 males was analyzed.
Participants were asked to indicate their present selfperceived health on a nominal semantic scale (very good, good, fair, poor, very poor). Self-perceived fitness relative to someone of the subject's own age was assessed in the same manner. Those who answered that their health and fitness status was very good or good were counted as having good health and good fitness status, respectively.
Subjects were also surveyed on various lifestyle factors including nutrition, smoking, drinking, physical activity, psychological stress, sleeping and relaxation. This assessment was conducted with regard not only to the present time but also to their 40s decade.
Physical activity was assessed in terms of occupational physical activity, walking time and leisure time physical activity. Occupational physical activity comprised 3 categories (active, average and inactive). Data on daily walking time was obtained in terms of minutes, and classified into 4 categories (<30 min, 30-59 min, 60-89 min and ≥90 min). Leisure time physical activity was determined by surveying the sorts of exercise/sports events conducted as well as weekly frequency of doing them. Using Ainsworth's table 15) , intensity of exercise/ sports performed was estimated in terms of metabolic equivalents (METs). Finally, 4 categories of physical activity index (PAI) were defined in combination with the METs values for the exercise/sports and their weekly frequency: very low (never or a few times per month), low (1-2 times per week/<4.5 METs), moderate (either ≥3-4 times per week/<4.5 METs or 1-2 times per week/ ≥4.5 METs) and high (≥3-4 times per week/≥4.5METs). These categories were determined according to studies by Paffenberger 16) and Kushi 17) .
Nutritional status was assessed by 6 questions concerning meal volume consumed daily, intake of unbalanced diet, eating meals rich in fat or salt, eating breakfast and eating between meals. For these, subjects were asked to choose one of three categories of degree and frequency.
Alcohol consumption was calculated from data on frequency of liquor drinking per week and kinds of liquor consumed. On the basis of a previous study 18) , daily alcohol consumption was classified into 4 categories (none, <20 g, 20-59 g and ≥60 g). Smoking comprised 3 categories (none, <21 cigarettes per day and ≥21 cigarettes per day), which were dichotomized into non-smokers and smokers.
Information on relaxation was obtained by asking the subjects 6 questions: regularity of daily life pattern, status of taking holidays and doing night work, sleeping time and satisfaction with sleep, and degree of psychological stress. Except for sleeping time, subjects were asked to choose one of 3-4 categories for each item. Average sleeping time was asked in terms of hours, and 2 groups of 7-8 h and ≤6 h/≥9 h were formed.
Body mass index (BMI) was calculated by dividing body weight (kg) by the square of height (kg/m 2 ) and consisted of two categories (<18.5/≥25.0 and 18.5-24.9). Disease state was classified into 3 categories (no disease, minor disease and somewhat serious disease).
Logistic regression analysis was used to determine which lifestyle factors contribute to a good status of selfperceived health and fitness. Before making the logistic model, independent variables (lifestyle factors) significantly relevant to the status of self-perceived health and fitness were first selected by means of bivariate analysis (chi-square test). Finally, a logistic model for predicting the status of self-perceived health and fitness was constructed by using the selected variables and those concerning age and disease status. In addition, a transitional model was constructed to analyze the relationship between the seasonal change in exercise/ sports habits, the change in exercise/sports habits through the 4th and 5th decades of life, and good self-perceived health and fitness. The results were shown as odds ratios (OR) with 95% confidence intervals (CI). All statistical analysis was conducted with SPSS statistical software ver.11.0 (SPSS Inc., Tokyo). Table 1 indicates the bivariate correlations between self-perceived health or self-perceived fitness and lifestyle factors surveyed in the present study. Self-perceived health was significantly related to occupational physical activity level (p<0.01), walking time (p<0.05), leisure time PAI (p<0.01) in non-snowfall and snowfall season, regularity of daily life pattern (P<0.05), degree of sleep satisfaction (P<0.01) and level of psychological stress (p<0.01). On the other hand, leisure time PAI (P<0.01) and BMI (P<0.05) were independent variables significantly correlated with self-perceived fitness. Table 2 shows the results of logistic regression analysis. The independent effect of the variable showing bivariate association with self-perceived health or self-perceived fitness was tested in the logistic model. The correlation coefficient for leisure time PAI was high between nonsnowfall and snowfall season. Thus, leisure time PAI during non-snowfall, which correlated more closely with self-perceived health and fitness, was entered into the logistic model as an independent variable in order to exclude muliticollinearity. After adjusting for age and disease status, the association of leisure time PAI with self-perceived health remained statistically significant. Subjects doing exercise/sports at a medium level of leisure time PAI had an OR of 2.3 (95% CI:1.2-4.7) for good health, which was significantly higher than the referent group (very low PAI group). On the other hand, a significant association was only found between the leisure time PAI and self-perceived fitness. Gradient OR for good fitness status was observed with an increasing level of leisure time PAI. The OR was 4.8 (95% CI:2.6-8.7) for a medium level of PAI and 15.7 (95% CI:5.3-46.3) for a high level of PAI.
Results
The OR and 95% CI from the transitional model are indicated in Table 3 and 4. Subjects who do exercise/ sports at or above the medium level of leisure time PAI throughout the year had an OR of 5.8 (CI:2.8-11.7) for good self-perceived health and an OR of 11.0 (CI:5.5-22.2) for good self-perceived fitness, compared with nonexercisers (Table 3) . On the other hand, maintaining the habit of doing exercise/sports at or above the medium level of the PAI through the 4th and 5th decades of life gave an OR for good self-perceived health status of 6.1 (CI:2.7-14.1) and an OR of 9.1 for good self-perceived fitness status (CI:4.0-21.1), which were higher than the referent category (no exercise/sports habit) within each variable (Table 4) . In this analysis, subjects who began doing exercise/sports in their 50s also had a higher OR value than the referent value. The OR was 7.9 (CI:2.2-28.1) for good self-perceived health and 13.0 (CI:4.0-42.9) for good self-perceived fitness. 
Discussion
The most impressive finding in the present study was that among lifestyle factors surveyed the level of leisure time physical activity was the only predictor of selfperceived health status. The importance of leisure time physical activity was also implied in the study of Johansson and Sundquist 19) where the association of 6 factors (leisure time physical activity, smoking, BMI, education, marital status and country of birth) with selfperceived health is analyzed in male and female subjects aged 25-74 yr. In their study, lifestyle factors which lower the level of self-perceived health were inactivity, smoking and obesity, and subjects with these three risks had ORs of 4.4 (male) and 8.9 (female) for poor health, which were higher than the ORs of subjects without these three risks. However, when subjects were physically active, the OR for poor health was 1.6 even though they had both smoking habits and obesity. This suggested that leisure time physical activity influences selfperceived health level more than do the other factors (smoking and obesity). Except for the study of Johansson and Sundquist 19) , there are few studies which analyze the relationship between lifestyle factors and self-perceived health. Studies have been conducted to determine the association of lifestyle factors and mortality. Using Japanese participants, Morioka 20) analyzed the association of various lifestyle factors with mortality in male and female subjects aged 40-79 yr. The lifestyle factors included smoking, drinking alcohol, sleeping time, eating breakfast, eating between meals, psychological stress and walking time. As a result, walking more than 30 min daily was the only significant predictor for all-cause mortality in both the males and females. Takezaki et al. 21) also analyzed the relationship between mortality and Subjects doing exercise/sports at or above the medium level of LTPAI were classified as those having exercise/sports habits. Subjects doing exercise/sports at or above the medium level of LTPAI throughout the year were classified as those having exercise/sports habits.
12 lifestyle factors relating to nutrition, physical activity, relaxation, smoking, drinking alcohol and physical examination in males and females aged 40-79 yr. Among 12 lifestyle factors, both moderate and high level of physical activity as well as no smoking significantly contributed to lower all-cause mortality.
In the present study, doing exercise/sports at a medium level of leisure time PAI contributed significantly to good self-perceived health after adjusting for disease status. So far, no information has been available on the relationship between leisure time PAI and self-perceived health. Although the dependent variable is not the same as that in the present study, Kushi et al. 17) have analyzed the association of leisure time PAI with mortality in females aged 55-69 yr. Relative risk for all-cause mortality was significantly lower in subjects doing exercise/sports at or above the medium level of PAI as compared with those doing exercise/sports at a low level of PAI. In addition, several studies have indicated that declines in mortality risk are evident in most studies at higher levels of physical activity, but the greatest difference in risk between adjacent activity groups is between low and medium activity categories 22) . These findings imply that a moderate amount of physical activity is associated with improved health in terms of selfperceived health and mortality, and thus the major emphasis for recommendations on physical activity and health promotion programs should be to encourage the most sedentary to become at least moderately active.
It has been demonstrated that self-perceived fitness is correlated with objective fitness and is associated with premature mortality risk. Studies of Lamb 13) and Lamb and Morris 14) showed a significant association of selfperceived fitness with objective fitness. A closer association was found between self-perceived fitness and aerobic power as compared with between self-perceived fitness and muscular strength. On the other hand, Haapanen et al. 8) and Miilunpalo et al. 3) indicated that when compared with the middle-aged men who had a self-perception of their fitness as better than that of their age-mates, the middle aged men with the opposite assessment, i.e. worse fitness than their age-mates, had significantly higher relative risk of all-causes mortality.
The present study indicated that doing exercise/sports at or above the medium level of PAI was the only factor contributing to a good status of self-perceived fitness. This contribution became greater with an increase in the PAI level. Exercise/sports habits at a high PAI level (≥4.5METs, ≥3-4 d/wk) gave the highest OR for good self-perceived fitness. The high level of PAI in the present study may fit in with the ACSM's (American College of Sports Medicine) recommendation (>40 or 50% maximal . oxygen uptake (VO 2 max), 3-4 d/wk) 23) for improving aerobic capacity. The reasons are as follows : average . VO 2 max of Japanese in their 50s is about 34.0 ml/kg body weight/min 24) , and this value is almost equal to 10 METs as 1 MET is 3.5 ml/kg body weight/min. Consequently, exercise/sports at or above 4.5 METs corresponds to that . at or above 45% VO 2 max, which fits the ACSM's recommendation with respect to improvement of aerobic power.
Among the lifestyle factors analyzed in the present study, leisure time physical activity was the only significant predictor of good status of self-perceived health and fitness in the middle-aged employees surveyed. Doing exercise/sports at or above the medium level of PAI was effective in obtaining a good status of selfperceived health and fitness. However, we cannot eliminate the possibility that people who have good health and fitness are more likely to do exercises/sports and that it was this rather than the exercises/sports activity which led to a good status of self-perceived health and fitness.
According to The National Nutrition Survey in Japan, 2000 (NNSJ 2000) 25) , only 3% of males in their 50s do not do exercises/sports due to bad health. Our subjects were employees working at a large company in which labor conditions are good. Therefore, it is not likely that the percentage of unhealthy subjects in our study exceeded the 3.0% of NNSJ 2000. Furthermore, in the present study the logistic model for predicting the status of self-perceived health and fitness was adjusted for the disease status. These data do not suggest that people who have good health and fitness are more likely to do exercises/sports, but rather that doing exercises/sports at or above the medium level of PAI results in a good status of self-perceived health and fitness. Nevertheless, our findings are based on cross-sectional data from employees working in a very large electric company in which labor conditions are good. Therefore, it is necessary to note that further study is required in order to understand the scope and mechanism of leisure time physical activity and its effect on self-perceived health and fitness.
